New high fidelity polymerases from Thermococcus species.
Two DNA polymerase genes have been isolated from Thermococcus strains, Thermococcus zilligii from New Zealand, and the other, Thermococcus 'GT', a fast-growing strain isolated from the Galapagos trench. Both genes were isolated by genomic walking PCR, a technique that does not require expression of the gene product. Phylogenetic analysis of SSU rDNA showed that the two strains were not closely related, as confirmed by an examination of the DNA polymerase sequences. Inteinless versions of each gene were generated by overlap-extension PCR and transferred into plasmid expression vectors. The proteins were produced in an Escherichia coli strain with additional copies of tRNAs corresponding to rarely used codons and purified by standard chromatographic procedures. Both enzymes were able to support PCR, but the Thermococcus 'GT' polymerase required higher concentrations of template than the enzyme from T. zilligii. Both enzymes showed 3' to 5' exonuclease activity, which was abolished in the case of T. zilligii by mutating the aspartic acid at position 141 and the glutamic acid at position 143 to alanine. Both enzymes showed a significant increase in fidelity of replication compared to the family A Thermus aquaticus DNA polymerase, in agreement with other results reported for family B polymerases with proof-reading ability.